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Recreational drug use is a recognized cause of a number of acute vascular events. Cocaine is associated with a number of
cardiovascular diseases, including myocardial ischemia, arrhythmias, and aortic dissection. Cutting agents are commonly
used to dilute the amount of cocaine required to enhance the proﬁts of the seller. Such cutting agents themselves often
provoke acute vascular disease. We present the case of a 34-year-old female presenting with profound ischemia affecting
all four limbs secondary to cocaine inhalation. (J Vasc Surg 2015;61:504-6.)Fig 1. Angiogram of the brachial artery showing diffuse spasm of
the brachial artery and associated collaterals with no ﬂow seen in
the radial or ulnar arteries.Recreational drug use in becoming increasingly preva-
lent throughout the world, with the potential to provoke
acute and chronic vascular disease.1 Cocaine is one such
agent, being regularly diluted using cutting agents. One
such agent is levamisole, an antihelmintic drug that has
also been used as an immune-modulator in the treatment
of cancers and rheumatoid arthritis.2-4 Within the last few
years, there has been an increase in the number of reports
of acute vascular injury secondary to levamisole inhalation,
which tends to present with a cutaneous vasculopathy. We
present the case of a young lady with severe limb ischemia
of all four limbs induced by cocaine inhalation.
CASE REPORT
A 34-year-old female was admitted with a 4-day history of
increasing pain and discoloration to both hands and feet. On exam-
ination, grip strength was reduced bilaterally, there was blunting of
sensation within all hands and feet, capillary reﬁll was sluggish, and
the extremities cyanosed, with the left hand and right foot most
affected. No pulses were palpable in either arm, but a good biphasic
signal was audible in the left brachial artery. Both femoral pulses
were palpable with audible signals heard in both popliteal arteries.
No Doppler signals were heard in either wrist or foot. Although
usually ﬁt and well, the patient was a regular user of cocaine andthe Department of Vascular Surgery,a Department of Histopathology,b
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On admission, the neutrophil count was 12.84 (109/L), pH
7.379, and Lactate 1.1 (mmol/L). Computed tomography angio-
gram and upper limb duplex showed no evidence of acute
thrombus, but it revealed diffusely small-caliber arteries in
all four limbs presumed to be vasospastic in nature. There was an
associated right lung consolidation with bilateral cavitating upper
lung lesions. The patient rapidly deteriorated from a respiratory
perspective, requiring intubation, ventilation, and admission to
the intensive care unit. Transoesophageal echocardiogram was
unremarkable. The patient was formally anticoagulated with sys-
temic heparinization (to maintain an activated partial thrombo-
plastin time ratio between 2 and 3), and high doses of systemic
vasodilators were instituted (iloprost and nitroglycerin infusions).
This treatment failed to improve the limb ischemia.
Fig 2. Appearance of the hands and feet 3 weeks after arteriotomies and angioplasty.
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the left arm (the most ischemic limb) via a right common femoral
artery puncture, which revealed a normal-caliber axillary artery
and proximal brachial artery, which then tapered into diffuse nar-
rowing of the brachial artery and little ﬂow below the elbow
(Fig 1). Intra-arterial delivery of iloprost and nitroglycerin (600
mg) and Guanethidine (5 mg) produced no signiﬁcant radiolog-
ical or clinical beneﬁt. Limited response was also seen with
attempts at angioplasty of the upper limb arteries using 2-
mm  8-cm balloon to the radial artery; 4-mm  6-cm balloon
to the brachial artery. The lack of clinical improvement on
hand-held Doppler meant that the patient was immediately taken
to theater. An initial left forearm fasciotomy (ﬂexor compartment)
was performed due to the progressive tense swelling of the left
forearm. At the same time, the ulnar and radial arteries of the
left limb were explored at the wrist, arteriotomies performed, 2-
F Fogarty balloons passed both ante- and retrograde down
both vessels, and the balloons were hyperinﬂated. No clot was
retrieved, but this resulted in immediate inﬂow. The arteriotomies
were closed with interrupted 7/0 prolene sutures, and ﬂow
restored to the hand with immediate improvement in perfusion.
As such, this was repeated in the right arm, and the tibial vessels
were explored in a similar way at both ankles, all with clinical
improvement. Systemic heparinization was continued in the
immediate postoperative period, with conversion to therapeutic
low-molecular-weight heparin delivered subcutaneously once
daily for a further 2-week period. Long-term antiplatelet therapy
was also instituted. She was discharged from intensive care to the
ward after 9 days. Blistering was evident on both hands and feet,
and the tips of the ﬁngers and toes became necrotic. These were
treated conservatively and allowed to mummify (Fig 2). A split
skin graft was used to close the left forearm fasciotomy wound,
although she developed a slight claw deformity to the hand
requiring a splint and physiotherapy.
A vasculitic screen done initially was positive for anti-
cardiolipin antibodies as well as anti-smooth muscle antibodies.
Urine toxicology was negative, although a skin biopsy taken within2 days of admission revealed eccrine gland necrosis with leukocy-
toclasis that was suggestive of a levamisole-induced vasculitis.
DISCUSSION
We present a case of profound peripheral limb ischemia
in all four limbs due to cocaine inhalation, which provoked
profound distal large and small vessel vasospasm that was
resistant to high-dose vasodialtors (systemic and intra-
arterial). The progressive ischemia seen meant that all
four limbs were at risk from amputation, and thus surgical
intervention was ultimately the ﬁnal intervention available
to us. Medically resistant vasospasm within the coronary
vessels has been treated by endovascular means,5 and Raval
et al have previously reported the successful use of angio-
plasty in the treatment of LSD-induced lower limb
vasospasm.6
However, such profound large vessel vasospasm has
not been reported previously following cocaine inhalation.
Surgical intervention is not routinely used for peripheral
vasospasm. Why a successful outcome following trawling
with Fogarty catheters was achieved where formal angio-
plasty was not successful is not clear. We postulate that
combined hyperinﬂation with the balloon from a more
patent proximal artery allied to the continued movement
of the Fogarty balloon may have had an effect not only
on the media or vascular smooth muscle cells to arrest
the vasospasm but would have encouraged pulsatile ﬂow
to “follow” the balloon into a patent artery. This is
opposed to the more static inﬂation seen when performing
angioplasty. We would therefore encourage other clinicians
to do this in similar scenarios.
Recreational drug use is associated with a number of
vascular sequelae. Such complications when considering
cocaine use can in part be due to the cutting agents
used. Levamisole-adulterated cocaine has been reported
in the United States and Canada since 20037 and is found
in up to 70% of cocaine seized in the United States.8
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with cocaine usage usually presents more indolently, with
the majority of patients presenting with a retiform purpuric
rash affecting any area of the body.7-10 The skin necrosis
associated with levamisole toxicity ranges from leukocyto-
clastic vasculitis to occlusive vasculopathy. This can present
with superﬁcial necrosis characteristically affecting the
face.9
Indeed, the pathognomonic sign is the involvement of
the ears.9,10 No reports of such profound ischemia affecting
all four limbs have been reported following inhalation of
cocaine. Other potential risks of levamisole-laced cocaine
include neutropenia and agranulocytosis.
Although urine toxicology failed to show evidence of
levamisole, the biopsy in this case conﬁrmed the presence
of leukocytoclastosis, although the presence of eccrine
gland necrosis has not been previously reported. Biopsies
in levamisole-induced vasculitis tend to show a typical leu-
kocytoclastic vasculitis and thrombosis or a purely throm-
botic vasculopathy.7,8,11 Given this, we speculate that
levamisole, an adulterant of cocaine, is the likely cause of
the profound limb ischemia seen.
CONCLUSIONS
Recreational drug use needs to be considered as a caus-
ative factor in young patients presenting with severe limb
ischemia and speciﬁcally severe vasospasm. In cases that
are resistant to pharmacological treatment, surgical inter-
vention with exploration of distal limb arteries and trawling
with Fogarty balloons may be successful at restoring limb
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